ABSTRACT: In this paper, we investigate the interval intuitionistic trapezoidal fuzzy multiple attribute decision making (MADM) 
method with incomplete certain information based on intuitionistic trapezoidal fuzzy number. Wan [31] defined the score function and accuracy function of an interval intuitionistic trapezoidal fuzzy number and proposed the interval intuitionistic trapezoidal fuzzy weighted average (IITFWA) operator and the interval intuitionistic trapezoidal fuzzy weighted geometric(IITFWG) operator. Wei [32] investigated the multiple attribute group decision making (MAGDM) problems in which both the attribute weights and the expert weights takes the form of real numbers, attribute values takes the form of interval intuitionistic trapezoidal fuzzy numbers. Then some new aggregation operators including interval intuitionistic trapezoidal fuzzy ordered weighted geometric (IITFOWG) operator and interval intuitionistic trapezoidal fuzzy hybrid geometric (IITFHG) operator, are proposed and some desirable properties of these operators are studied, such as commutativity, idempotency and monotonicity. Then, an IITFWG and IITFHG operators-based approach is developed to solve the MAGDM problems in which both the attribute weights and the expert weights take the form of real numbers, attribute values take the form of interval intuitionistic trapezoidal fuzzy numbers. Finally, some illustrative examples are given to verify the developed approach and to demonstrate its practicality and effectiveness.
From above analysis, we can see that interval intuitionistic trapezoidal fuzzy set is a very useful tool to deal with uncertainty. More and more multiple attribute decision making theories and methods under interval intuitionistic trapezoidal fuzzy environment have been developed. Current methods are under the assumption that the attributes are at the same priority level. However, in real and practical multiple attribute decision making problem, the attributes have different priority level commonly. To overcome this drawback, motivated by the ideal of prioritized aggregation operators [33] [34] , in this paper, we propose some interval intuitionistic trapezoidal fuzzy prioritized aggregation operators: interval intuitionistic trapezoidal fuzzy prioritized weighted average (IITFPWA) operator and interval intuitionistic trapezoidal fuzzy prioritized weighted geometric (IITFPWG) operator. The prominent characteristic of these proposed operators is that they take into account prioritization among the attributes. Then, we have utilized these operators to develop some approaches to solve the interval intuitionistic trapezoidal fuzzy multiple attribute decision making problems in which the attributes are in different priority level. To do so, the remainder of this paper is set out as follows. In the next section, we introduce some basic concepts related to interval intuitionistic trapezoidal fuzzy numbers and some operational laws of interval intuitionistic trapezoidal fuzzy numbers. In Section 3 we have developed some interval intuitionistic trapezoidal fuzzy prioritized aggregation operators: interval intuitionistic trapezoidal fuzzy prioritized weighted average (IITFPWA) operator and interval intuitionistic trapezoidal fuzzy prioritized weighted geometric (ITTFPWG) operator and studied some desirable properties of the proposed operator. The prominent characteristic of these proposed operators is that they take into account prioritization among the attributes. In Section 4, we have developed apply these operators to develop some models for interval intuitionistic trapezoidal fuzzy multiple attribute decision making (MADM) problems in which the attributes are in different priority level. In Section 5, a practical example about talent introduction is given to verify the developed approach and to demonstrate its practicality and effectiveness. In Section 6, we conclude the paper and give some remarks.
Preliminaries

Interval Intuitionistic Trapezoidal Fuzzy Numbers Set
In the following, we shall introduce some basic concepts related to intuitionistic trapezoidal fuzzy numbers and interval intuitionistic trapezoidal fuzzy numbers. Definition 1 [28] . Let ã is an intuitionistic trapezoidal fuzzy number, its membership function is:
Its Non-membership function is:
(1)
Where 0 < μ ã < 1; 0 <ν ã < 1; and 
) is called an interval intuitionistic trapezoidal fuzzy number [31] .
) and
be two interval intuitionistic trapezoidal fuzzy number, and λ > 0, then
) be an interval intuitionistic trapezoidal fuzzy number, a score function S of an interval intuitionistic trapezoidal fuzzy number can be represented as follows:
) be an interval intuitionistic trapezoidal fuzzy number, an accuracy function H of an interval intuitionistic trapezoidal fuzzy number can be represented as follows:
to evaluate the degree of accuracy of the interval intuitionistic trapezoidal fuzzy number ã, where H(ã) ∈ [0, 1]. The larger the value of H (ã), the more the degree of accuracy of the interval intuitionistic trapezoidal fuzzy number ã .
As presented above, the score function S and the accuracy function H are, respectively, defined as the difference and the sum of the membership function and the non-membership function . Based on the score function S and the accuracy function H, in the following, Wan [31] give an order relation between two interval intuitionistic trapezoidal fuzzy number, which is defined a follows:
.
be two interval intuitionistic trapezoidal fuzzy number, s (ã 1 ) and s (ã 2 ) be the scores of ã and b, respectively, and let H(ã 1 ) and H(ã 2 ) be the accuracy degrees of ã and b,
, then ã and b represent the same information, denoted by ã = b; (2) if ã is smaller than b, denoted by ã < [10-11].
Prioritized Average (PA) Operator
The prioritized average (PA) operator was originally introduced by Yager [33] , which was defined as follows:
.., G n } be a collection of attribute and that there is a prioritization between the attribute expressed by the linear ordering
is the performance of any alternative x under attribute G j , and satisfies G j (x) ∈ ∈ ∈ ∈ ∈ [0,1]. If
Interval Intuitionistic Trapezoidal Fuzzy Prioritized Aggregation Operators
Interval Intuitionistic Trapezoidal Fuzzy Prioritized Weighted Average (IITFPWA) Operator
The prioritized average [33] operators, however, have usually been used in situations where the input arguments are the exact values. We shall extend the PA operators to accommodate the situations where the input arguments are interval intuitionistic trapezoidal fuzzy information. In this Section, we shall investigate the PA operator under interval intuitionistic trapezoidal fuzzy environments. Based on Definition 6, we give the definition of the interval intuitionistic trapezoidal fuzzy prioritized weighted average (IITFPWA) operator as follows:
Definition 7. Let ã j (j =1, 2, ..., n) be a collection of interval intuitionistic trapezoidal fuzzy numbers, then we define the interval intuitionistic trapezoidal fuzzy prioritized weighted average (IITFPWA) operator as follows:
where and s (ã j ) is the score values of ã j (j =1, 2, ..., n).
Based on operations of the interval intuitionistic trapezoidal fuzzy information described in Section 2.1, We can drive the Theorem 1.
Theorem 1.
Let ã j (j =1, 2, ..., n) be a collection of interval intuitionistic trapezoidal fuzzy numbers, then their aggregated value by using the IITPWA operator is also an interval ntuitionistic trapezoidal fuzzy number, and
where
Then PA is called the prioritized average (PA) operator. 
.., n), T 1 = 1 and s (ã j ) is the score values of ã j (j = 2, ..., n).
It can be easily proved that the IITFPWA operator has the following properties.
s (ã j ) (j = 2, ..., n), T 1 = 1 and s (ã j ) is the score values of ã j (j =1, 2, ..., n)., and let
Interval Intuitionistic Trapezoidal Fuzzy Prioritized Weighted Geometric (IITFPWG) Operator
Based on the IITFPWA operator and the geometric mean, here we define an interval intuitionistic trapezoidal fuzzy prioritized weighted geometric (IITFPWG) operator:
Definition 8. Let ã j (j = 1, 2, ..., n) be a collection of interval intuitionistic trapezoidal fuzzy numbers, then we define the interval intuitionistic trapezoidal fuzzy prioritized weighted geometric (IITFPWG) operator as follows:
Based on operations of the interval intuitionistic trapezoidal fuzzy numbers described in Section 2, we can drive the Theorem 5.
Theorem 5. Let ã j (j =1, 2, ..., n) be a collection of interval intuitionistic trapezoidal fuzzy numbers, then their aggregated value by using the IITPWA operator is also an interval intuitionistic trapezoidal fuzzy number, and
where s (ã j ) (j = 2, ..., n), T 1 = 1 and s (ã j ) is the score values of ã j (j =1, 2, ..., n).
s (ã j ) (j = 2, ..., n), T 1 = 1 and s (ã j ) is the score values of ã j (j =1, 2, ..., n).
It can be easily proved that the IITFPWG operator has the following properties. 
all j , then 
An Approach to Multiple Attribute Decision Making with Interval Intuitionistic Trapezoidal Fuzzy Information
In this section, we shall utilize the interval intuitionistic trapezoidal prioritized aggregation operators to multiple attribute decision making with interval intuitionistic trapezoidal fuzzy information.
For a multiple attribute decision making problems with interval intuitionistic trapezoidal fuzzy information, let X = {X 1 , X 2 , ..., X m } be a discrete set of alternatives, Let G = {G 1 , G 2 , ..., G n } be a collection of attribute and that there is a prioritization between the attribute expressed by the linear ordering . Then, we utilize the IITFPWA (or IITFPWG) operator to develop an approach to multiple attribute decision making problems with interval intuitionistic trapezoidal fuzzy information, which can be described as following:
Step 1. Calculate the values of T ij ( i = 1, 2, ... m, j = 1, 2, ...n) as follows
Step 2. Aggregate all interval intuitionistic trapezoidal fuzzy numbers h ij (j = 1, 2, ...n) by using the interval intuitionistic trapezoidal fuzzy prioritized weighted average (IITFPWA) operator:
Or the interval intuitionistic trapezoidal fuzzy prioritized weighted geometric (IITFPWG) operator:
Step 3. Calculate the scores S(h ij ) (i = 1, 2, ...m) of the overall interval intuitionistic trapezoidal fuzzy preference values h i (i = 1, 2, ...m) to rank all the alternatives A i (i = 1, 2, ...m) and then to select the best one(s).
Step 4. Rank all the alternatives A i (i = 1, 2, ...m) and select the best one(s) in accordance with S(h ij ) (i = 1, 2, ...m). .
Step 5. End.
Numerical Example
In order to strengthen academic education, promote the building of teaching body, the school of management in a Chinese university wants to introduce oversea outstanding teachers (adapted from [35] ). This introduction has been raised great attention from the school, university president, dean of management school and human resource officer sets up the panel of decision makers which will take the whole responsibility for this introduction. They made strict evaluation for 5 candidates X i (i = 1, 2, 3, 4, 5) according to the following four attributes: G1 is the morality; G2 is the research capability; G3 is the teaching skill;
G4 is the education background University president have the absolute priority for decision making, dean of the management school comes next. Besides, this introduction will be in strict accordance with the principle of combine ability with political integrity. The prioritization relationship for the criteria is as below, 
Then, in order to select the most desirable candidate, we utilize the IITFPWA operator to develop an approach to multiple attribute decision making problems with interval intuitionistic trapezoidal fuzzy information, which can be described as following:
Step 1. Utilize (19)- (20) Step 3. Calculate the scores of the overall interval intuitionistic trapezoidal fuzzy numbers of the candidates A i :
Step 4. Rank all the candidates A i (1, 2, 3, 4, 5) in accordance with the scores of the overall interval intuitionistic trapezoidal fuzzy numbers , and thus the most desirable candidate is A 2 .
Based on the IITFPWG operator, then, in order to select the most desirable candidate, we can develop an approach to multiple attribute decision making problems with interval intuitionistic trapezoidal fuzzy information, which can be described as following:
Step 12 . See Step 1.
Step 22 . Aggregate all interval intuitionistic trapezoidal fuzzy numbers using the interval intuitionistic trapezoidal fuzzy prioritized weighted geometric (IITFPWG) operator to derive the overall interval intuitionistic trapezoidal fuzzy Step 3. Calculate the scores of the overall interval intuitionistic trapezoidal fuzzy numbers of the candidates A i :
In this section, we have proposed two approaches to solve the interval intuitionistic trapezoidal fuzzy multiple attribute decision making problems in which the attributes are in different priority level. From the above analysis, we can see that the main advantages of the proposed operators and approaches over the traditional interval intuitionistic trapezoidal fuzzy operators and approaches are not only due to the fact that our operators accommodate the interval intuitionistic trapezoidal fuzzy environment but also due to the consideration of the prioritization among the attributes, which makes it more feasible and practical.
Conclusion
In this paper, we investigate the interval intuitionistic trapezoidal fuzzy multiple attribute decision making (MADM) problem in which the attributes are in different priority level. Then, motivated by the ideal of prioritized aggregation operators [33] , we have developed some prioritized aggregation operators for aggregating interval intuitionistic trapezoidal fuzzy information: interval intuitionistic trapezoidal fuzzy prioritized weighted average (IITFPWA) operator and interval intuitionistic trapezoidal fuzzy numbers prioritized weighted geometric (ITFPWG) operator. The prominent characteristic of these proposed operators is that they take into account prioritization among the attributes. Then, we have utilized these operators to develop some approaches to solve the interval intuitionistic trapezoidal fuzzy multiple attribute decision making problems in which the attributes are in different priority level. Finally, a practical example about talent introduction is given to verify the developed approach and to demonstrate its practicality and effectiveness.
